In this contribution we present the Catalog of Italian spiders, produced on the base of the available scientific information regarding spider species distribution in Italy. We analysed an amount of 1124 references, resulting in a list of 1670 species and subspecies, grouped in 434 genera and 53 families. Information on spider biodiversity in Italy has increased rapidly in the last years, going from 404 species at the end of XIX century, to 1400 in the 1990s, to the current 1670. However, the knowledge on the distribution of the Italian species is far from being complete and it seems likely that there are still new species to be found or described. The Italian spider fauna is characterized by the presence of a relevant number of endemic species (342). Concerning families, Linyphiidae show the highest number of species (477) and the highest number of endemics (114). Gnaphosidae (166) and Salticidae (144) follows in terms of species richness, while Dysderidae (72) and Agelenidae (38) follows as total number of endemics. Information regarding the regional distribution revealed great unbalance between Northern and Southern Italy, with very scarce records for some regions in the South. This work is accompanied by an online version freely available online at www.araneae.it, where all information is thoroughly detailed and regularly updated by the authors. Besides spiders, we also provide, the species lists of other Arachnid orders occurring in Italy (Opiliones, Palpigradi, Pseudoscorpionida, Scorpiones, Solifugae). The lists and the associated details are available in a dedicated section of the online version of the Catalog.
Introduction
Knowledge about the diversity and the abundance of the taxa inhabiting a certain area represents an essential basis for any scientific studies focusing on biodiversity. In addition, this kind of information is essential for nature conservation, fruition and management.
Thanks to the publication of the "Checklist delle specie della fauna italiana" (Minelli et al. 1993 (Minelli et al. -1995 , Italy was among the first countries in Europe to organize a nationalbased faunistic census. Some years later, the CKMap Project (Ruffo & Stoch 2005) aimed to quantify and consolidate the knowledge of biodiversity in Italy.
Since 2010, Italy has adopted a National Strategy for Biodiversity (Ministero dell'Ambiente 2010), a complex and articulated plan for the preservation of the national biodiversity based on three key themes: 1) biodiversity and ecosystem services, 2) biodiversity and climate change, 3) biodiversity and economic policies. Each theme and the corresponding aims are pursued with the contribution deriving from different sector-based policies, identified in 15 working areas. The first of these areas focuses specifically on "Species, habitat and landscape" aiming to reach 14 specific objectives by 2020, including the need "to deepen knowledge and fill gaps on consistency, characteristics and state of conservation of habitats, species and the ecosystem services they offer, as well as on direct and indirect factors threatening them". The National Strategy also aims to promote programs and initiatives with reference to as required by the Global Taxonomy Initiative (GTI) of the Rio Convention on Biological Diversity.
Despite the will and the purposes declared in the National Strategy for Biodiversity, knowledge concerning many groups of terrestrial invertebrates is still highly incomplete and scattered in scientific literature. In view of that, and in the frame of the National Strategy of Biodiversity, the need to produce rigorous comprehensive scientific works reviewing knowledge on poorly studied animal groups is essential, as well as the need to make this information publicly available and regularly updated on expert base.
Despite these important initiatives, knowledge on Ital-eISSN: 2284-4880 (online version) pISSN: 0429-288X (print version) ian biodiversity still remains far from being complete, in particular when considering invertebrates (Ruffo & Vigna Taglianti 2002) . Among these, spiders are highly diverse and widespread predators, capable of colonizing all terrestrial habitats. Moreover, given their sensibility to humaninduced environmental changes and their strategic position in the food chain, spiders are particularly important in ecological studies.
In this work, we aim at providing an updated framework of the knowledge on Italian spiders by presenting a synthesis of all available published scientific information regarding spiders in Italy including data on biogeography, bibliography and taxonomy. In addition, we include a minor section providing the list of the species of other orders of Arachnids occurring in Italy. This work is accompanied by a web version freely available online at www.araneae. it, where all information here presented is thoroughly detailed and regularly updated by the authors.
Historical background
The history of Italian spiders formally begins with the publication of the comprehensive catalog "Araneidi Ital-iani" by Canestrini and Pavesi (1868) , followed by its next re-edition (Canestrini & Pavesi 1870) . The work summarized all previous knowledge (1599-1870) about the regional distribution of Italian spiders and added numerous data provided by the authors themselves. Altogether the authors reported a list of 404 species (corresponding to 321 currently valid species) occurring in Italy at that time. The picture emerging depicted a great unbalance between Northern and Southern Italy, with several regions in the South totally lacking information about spiders living therein ( Fig. 1 ). It goes without saying, that such unbalance was mostly related to the main areas of study of Giovanni Canestrini (Revò, 1835 -Padova, 1900 and Pietro Pavesi (Pavia, 1884 -Asso, 1907 , authors of the first Catalog and major Italian arachnologists at that time. Knowledge on Italian spiders increased rapidly after the publication of the first catalog, especially thanks to the follow-up works of Canestrini and Pavesi and to the contributions of their contemporary Italian colleagues. A plateau was reached at the beginning of XX century, with nearly 600 species recorded for Italy.
During the XX century, several arachnologists contrib- Brignoli (Roma, 1942 -L'Aquila, 1986 . He played a major role in scientific arachnology at the international level, with more than 200 authored publications, more than 370 new species and 25 new genera of spiders described from all over the world. Concerning the Italian fauna, between 1966 and 1986 he published 53 scientific works and described 40 new species, 39 of them Italian endemic. Concerning the scientific production on Italian spiders, Brignoli deserved particular interest to Agelenidae, Araneidae, Theridiidae, Leptonetidae and to cave dwelling spiders (e.g., Fig. 2 ), the latter reviewed in a remarkable comprehensive catalog (Brignoli 1972 (Brignoli , 1985 .
From the late 1950s to the end of the XX century, several authors provided important contributions to the study of Italian spiders. In particular, Pietro Alicata (Dysderidae), Teresa Cantarella (Salticidae), Francesca Di Franco (Gnaphosidae), Fulvio Gasparo (Dysderidae), Harald Hansen (Germany, 1935 -Venezia, 2017 ) (Salticidae), Barbara Knoflach (Theridiidae), Richard Maurer (Cybae-us and Coelotes), Carlo Pesarini (Milano, 1946 -Ferrara, 2017 ) (several families) Konrad Thaler (Innsbruck, 1940 -Innsbruck, 2006 ) (Linyphiidae) and Paolo Tongiorgi (Pisa, 1936 -Pisa, 2018) (Lycosidae).
Since the end of the 1990s to the present days, the most important contributions to the knowledge of Italian arachnology were given by Francesco Ballarin, Simone Ballini, Marco Isaia, Stefano Mammola, Paolo Pantini, Karl-Heinz Steinberger and Alessio Trotta. We report in Table 1 the list of the arachnologists that focused on Italian spiders over time, with the relative number of published works and described taxa. The increase of knowledge on Italian spiders over time is represented in Fig. 3 .
Despite the great quantity of scientific papers published over time, only a few works reviewed the existing knowledge about Italian spiders. The first such an attempt was made by Carlo Pesarini ), more than one century after Canestrini & Pavesi's first Catalog. In his work, the author provided a list of 1406 species (corresponding to 1277 currently valid species), with schematic information about their distribution in Italy (North, South, Sicilia and Sardegna) (see Fig. 1 ). The list is introduced by a short presentation and ends with a brief selection of bibliographic references on Italian spiders. A few years later Alessio Trotta (Trotta 2005) reported a new updated list of 1534 species, supplied with a list of general references useful for the study of the Italian spider fauna. Besides the national spider fauna, an important review focusing specifically on cave dwelling species was published by Brignoli in the 1980s. His "Catalogo dei ragni cavernicoli italiani" (Brignoli 1972 (Brignoli , 1985 summarizes an impressive collection (Brignoli, 1971 ) (Agelenidae). This species, strictly endemic to Italy, was discovered in a cave of the W Ligurian coast (near Finale Ligure, Savona province) by the great naturalist and biospelologist Augusto Vigna Taglianti, recently passed away (1943-2019); it was later described by the prominent arachnologist Paolo Marcello Brignoli (1942 Brignoli ( -1986 . Recent researches carried out by the author MI in small caves of the same area allowed the discovery and description of the thus far unknown male of this extremely rare and little-known species (Mammola et al. in press) . Photo by E. Biggi. references on Italian spiders. Data referring to spiders in Italy are scattered in hundreds of scientific papers published over time that we progressively collected in the frame of this work. A portable document format (pdf) version of most articles cited in the Catalog is stored in our personal digital archive. For the works published before 1940, we primarily referred to Bonnet's Bibliographia Araneorum (Bonnet 1955 (Bonnet -1959 , to Brignoli's "Catalogue of the Araneae described between 1940 and 1981" (Brignoli 1983) and to Platnick's "Advances in spider taxonomy" (Platnick 1989 (Platnick , 1993 (Platnick , 1998 for later works. Concerning recent works, we referred to the online database "World Spider Catalog" (World Spider Catalog 2019) as main source. Moreover, we integrated our list with additional taxonomical information deriving from scientific literature and from an array of personal communications provided by our Italian and other European arachnologists colleagues.
Our bibliography of Italian spiders includes all scientific publications referring to Italian spiders: taxonomical and faunistic works, catalogs and checklists, ecological works, obituaries and biographies of Italian arachnologists etc. We also included works that are not explicitly referring to Italian spiders, but report about specimen collected in Italy. We did not include the so-called "grey literature" (bachelor, Master and PhD thesis, technical reports, congress posters and presentations) or unpublished records.
All biospeleological works published before 1985 and reported in Brignoli's "Catalogo dei ragni cavernicoli italiani" (Brignoli 1972 (Brignoli , 1985 are included in the list. Concerning recent biospeleological papers, we included all papers published by arachnologists. Other speleological papers published in local journals reporting data on spiders are being progressively verified and integrated in the list.
As a general rule, we only included data verified by the authors of the publication. However, in a few cases for example recapitulatory catalogs we reported all species therein included. At the time this paper is being written, the process of inclusion of the remaining available papers is still in progress.
The current version of the Catalog encompasses 1124 references. We analysed nearly 90% of them and included the data therein contained in the relational database system of Araneae.it ( Table 2) .
The Catalog and its web version "Araneae.it"
The Catalog is freely available online at www.araneae.it, where the information contained in the associated relational database can be explored. The "Browse Araneae" function (www.araneae.it/browse.php) allows searches by taxa (family, genus or species level) or by regional distribution. The taxonomic list (www.araneae.it/taxonomic-list.php) reports the list of the families, the genera and the species of spiders currently recorded in Italy. The list is presented in alphabetical order to allow faster and easier use. Nomenclature is regularly updated according to current version of The World Spider Catalog. We excluded nomina of data on spiders occurring in Italian caves, supplied with the complete list of the bibliographic sources used therein.
Over time, several publications synthetized knowledge on spider distribution at the regional level. Starting from Alto Adige (Noflatscher 1996), a number of regional spider checklists were published over time: Valle d'Aosta (Isaia 2005; Paschetta et al. 2016) , Piemonte (Isaia et al. 2007 ), Lombardia (Isaia et al. 2007; Pantini et al. 2016 ), Veneto (Ballarin et al. 2011 ), Calabria (Pantini & Mazzoleni 2018) and Sardegna (Pantini et al. 2013 ).
Materials and Methods

Data sources
In lack of a fully detailed comprehensive review on the topic, we firstly aimed at assembling all available scientific In addition to general taxonomical information, for each species included in the list we reported:
• the presence of the species in Mainland Italy (It), Sardegna (Sa) and Sicilia (Si). The archipelagos and the minor islands are not specified. In such cases, we refer to the region of administrative competence (e.g. Toscana for Isola d'Elba); • restricted distribution ranges: we labelled with "Endemic Italian", the species whose range is entirely included within the national borders. "Endemic" indicates species with restricted range whose distribution encompasses Italy and one or more neighbouring countries (i.e. border areas); • information about the distribution of each species at the level of Italian Province (we refer to 110 Italian Provinces, grouped in 20 Regions). Such information is available for each species by clicking on the relative "Info" link; • other information concerning the distribution are avail-able by clicking on the "More details" link. We aim at increasing the resolution of the data in the near future, in particular concerning the distribution of endemic species; • whenever available, a small camera indicates the availability of photos of the species; • remarks referring to: 1) the type locality and the distribution of endemic species, 2) species cited in out-ofdate works whose presence in Italy needs to be verified, 3) alien species, 4) species or group of species of difficult identification in relation to problematic taxonomical issues.
In order to avoid the inclusion of doubtful species (incorrectly reported for Italy due to misidentifications or oversights), we omitted several taxa. The list of such data along with the reasons for their exclusion, is reported in the "Omitted taxa" section (www.araneae.it/omitted-taxa. php). In particular, we excluded nomina dubia, species inquirendae, misidentified species according to literature or to our direct check, and species whose occurrence in Italy is not plausible. Table 2 -Sources of data on Italian spiders used to assemble the Catalog according to three time periods (before 1870, 1870-1940, after 1941) . We report the number of papers reporting data on Italian spiders (Papers censused), the number of papers currently included in the Catalog (Included), the number of analysed papers not containing data such as general papers, obituaries etc (No data), the number of papers to be analysed and not currently included in the Catalog (To be analysed) and the percentage ratio papers included/papers censused.
Papers censused
Included No data To be analysed
Results
To date (May 2019), an amount of 49876 records referring to 1670 taxa of specific or sub-specific range are included in the Catalog. Data refer to 1659 species, 435 genera and 53 families. Moreover, 22 subspecies, referring to 11 species are also included. Omitted taxa pertain more than 500 records, corresponding to 122 species.
The families with highest number of records were Linyphiidae (7908) and Salticidae (6820), followed by Araneidae (4537) and Lycosidae (4035) (Fig. 4) . The highest number of species was found in Linyphiidae (477) and Gnaphosidae (166), followed by Salticidae (144), Theridiidae (114) and Lycosidae (105 species) (Tab. 3). Knowledge about the distribution of each species was extremely uneven, with most species known on a single or few records (Fig. 5) .
The worldwide distribution of the Italian species is rep-resented in Fig. 6 , showing a large proportion of Palearctic and European species, followed by a remarkable percentage of Endemic (21%) and Mediterranean (14%) species. Less than 1% of the total number of species pertains alien species. Linyphiidae and Dysderidae show the highest number of endemic species (see Table 3 ) with 116 endemics out of 477 species (24%) and 72 out of 83 (87%), respectively. Together, these two families represent more than 50% of the total endemic species of spiders currently recorded in in Italy. Agelenidae, Gnaphosidae and Nemesiidae follows, with 38 out of 65 (58%), 23 out of 166 (14%) and 11 out of 21 (52%) endemic species, respectively (Tab. 3).
The areas of endemism showing the highest species richness are the Alps and the Apennines (Alpine and Alpine-Apenninic species: 65% of the total endemics) followed by the Tyrrhenian basin (9%), Sardegna (12%), and Sicilia (6%) ( Table 4 , Fig. 7) .
A small fraction of the Italian spider diversity is represented by alien species (1%, 21 species). More than others, these species deserve particular attention, due to the ecological implications of the introduction of alien species in a territory. Some of them, like the North American linyphiids Erigone autumnalis Emerton, 1882 and Mermessus trilobatus (Emerton, 1882) were introduced in Italy recently (Pesarini 1996 , Zingerle 1997 ) and now are commonly found throughout the northern Italian regions. The Nearctic linyphiid Mermessus denticulatus (Banks, 1898) was recently found in a greenhouse in the area of Savona (Trotta 2012 ) and the hahniid Cicurina japonica (Simon, 1886), originally from Japan and Korea, was recorded in Lombardia in 2008 . The cosmopolitan araneid Argiope trifasciata (Forsskål, 1775) was recorded in Italy and for the first time in Europe in 2011 by Di Pompeo et al. (2011) (Vigna Taglianti et al. 1999 ). The category "Italian endemic" refers to the species whose distribution falls entirely in Italy, but does not refer to a specific centre of endemism. cently entered in Italy via the trade of ornamental olive trees . The theridiid Steatoda nobilis (Thorell, 1875) , originally from Madeira and Canary Islands is recorded in Italy for a number of southern Italian regions and Sardegna (Kulczycki et al. 2012) . The nesticid Nesticodes rufipes (Lucas, 1846) is probably one of the older record of alien species in Italy, recorded at the beginning of the XX century in the greenhouses of the botanical garden of Pavia (Mariani 1900 (Mariani , 1901 ).
The regional distribution of spider species in Italy appears very uneven, attesting a strong unbalance in the level of knowledge within the 20 Italian administrative regions ( Fig. 1, Table 5 ). In general, the northern regions are characterized by relatively high numbers of species records compared to the southern ones. Concerning endemics, Piemonte, Sardegna, Lombardia, Toscana and Trentino stands among the richest regions, with more than 50 endemic species recorded therein (Table 5) .
Compared to other countries in Europe (data issued from Nentwig et al. 2019), the distribution of species per family appears very similar to France and, to a certain extent, to the Iberian Peninsula and to Central European countries, sharing the first five dominant families (Linyphiidae, Gnaphosidae, Salticidae, Theridiidae and Lycosidae). The family distribution is remarkably different in Greece, with Salticids, Gnaphosidae, Theridiidae and Lycosidae as the four dominant families and in Turkey, with Gnaphosidae, Linyphiidae, Salticidae and Thomisidae as the four most representative families (Fig. 8) . (Vigna Taglianti et al. 1999) . E: number endemic species; EI: number of endemic species whose distribution falls entirely within the Italian borders). The category "Italian endemic" refers to the species whose distribution does not directly refer to one of the major centre of endemism here reported.
Table 5 -Regional distribution of spiders in Italy. For each of the 20 Italian regions, we report the number of species or subspecies (sp/ssp), the number of endemic species (E) and the relative percentage (E%) therein recorded. An "E" indicates endemic species, "EI" indicates those species whose distribution entirely falls within the Italian territory. For details concerning data sources, regional distribution, bibliography, other information and future updates, refer to the online free version of this work at www.araneae.it. (Brignoli, 1971 ) (IE) It (Fig. 2 
Region sp/ssp E E%
Abruzzo
ARANEAE
Family Agelenidae
SOLIFUGI
The list only includes one species recorded in the island of Lampedusa.
Family Daesiidae
Biton velox Simon, 1885 Si
SCORPIONES
The list was compiled thanks to the supervision and the updates of Gioele Tropea. We list the occurrence of 20 species and five subspecies of Scorpiones in Italy. Italian endemic species or subspecies (7) represent 35% of the total species.
